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Abstract of JP41 93528 

PURPOSETo make it possible to fetch a molding component and a vulcanizing component 
automatically and curtail a time required for waveform analysis of tire uniformity by providing a base 
point using a combination of a green bar code and a vulcanizing bar code and measuring at least 2 
tires with a uniformity machine to obtain RFV and LFV leading to a uniformity value and analyzing 
waveforms. 

CONSTITUTIONS bar code label is attached to at least 2 molded green tires. Next, these tires are 
introduced into a vulcanizing apparatus in a manner that they have different phases each other therein. 
A mold of the vulcanizing apparatus is provided with a stamp showing a base point of the mold. The 
tires each are introduced into a uniformity machine and while the location of the bar code is detected 
data are inputted thereto in these green tires, the vulcanizing bar code of the mold in the vulcanizing 
apparatus is detected to input waveforms as a confirming base point of the location of vulcanizing 
loading. In this way, RFV and LFV leading to a uniformity value are determined and subjected to the 
waveform analysis and thus it is made possible to fetch a waveform component and a vulcanizing 
component automatically. 
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(19) Japan Patent Office (JP) 

(1 1) Public Patent Disclosure Bulletin No. Hei 4-193528 

(12) Public Patent Disclosure Bulletin (A) 

(43) Public Patent Disclosure Bulletin Date: July 13 5 1992 

(51) Int. CL 5 Id. Code Internal File No. 

B29D 30/08 6949-4F 

Requests for Inspection: Not yet made No. of Claims: 1 (3 pages total) 
(54) Title of the Invention: A Method for Waveform Analysis of Tire Uniformity 

(21) Application No.: Hei 2-322404 

(22) Application Date: November 28, 1990 

(72) Inventor: Tatsuji Kaneko 

2-23 Nakajima Machi, Minami-ku, Yokohama City, Kanagawa 
Prefecture 

(72) Inventor: Takeshi Yonezawa 

5017-2 Matome, Hiratsuka City, Kanagawa Prefecture 
(72) Applicant: The Yokohama Rubber Co., Ltd. 

(74) Agent: Shinichi Ogawa, Patent Attorney, and 2 others 

[Translator's Note: Personal and place names have been rendered according to the most 
common reading; other readings are possible.] 

Specifications 

1 . Title of the Invention A Method for Waveform Analysis of Tire Uniformity 

2. Claim 

We claim a method for waveform analysis of tire uniformity characterized by the fact 
that the formation component and the vulcanization component are automatically extracted 
by forming at least two tires under the same conditions and, for each tire, the position of the 
green tire bar code is detected in a uniformity machine, these position data are input into a 
uniformity machine, and meanwhile, the vulcanization bar code of the mold in the 
vulcanization device is detected by a uniformity machine; in addition, a waveform is input as 
a verification reference point for vulcanization loading, radial force variation (RFV) and 
lateral force variation (LFV), which are the uniformity values of the above-mentioned tires, 
are measured with a uniformity machine, and waveform analysis of [the measurements] is 
performed. 

3. Detailed Explanation of the Invention 



(Field of Industrial Application) 



This invention relates to a method for waveform analysis of tire uniformity and in 
more detail, pertains to a method for waveform analysis of tire uniformity in which it is' 
possible to automatically extract the formation component and the vulcanization component 
through combined use of the formation component and the vulcanization component in the 
umformity properties of tires and the green [tire] bar code and the vulcanization bar code- 
with [the bar codes] as the reference points, RPV and LFV, which are uniformity values 'are 
measured with a uniformity machine for at least two tires, and waveform analysis performed 
on [the measurements]. 

(Prior Art) 

Conventionally, the method of measuring tire uniformity has been to extract the tire 
waveform with an X-axis encoder and a Y-axis encoder and to measure [the result] by 
analyzing the composite waveform. 

(Problems This Invention Is To Solve) 

However, because methods like that described above operate through human 
intervention, waveform analysis requires a great deal of time and trouble; an additional 
problem is that, because confirming variations by tire size is difficult, performing efficient 
uniformity analysis is impossible. 

(Purpose of Invention) 

This invention was devised in light of such conventional problems and greatly 
reduces umformity waveform analysis time. The purpose of the invention is to offer a 
method for the waveform analysis of uniformity that makes possible large reductions in 
umformity waveform analysis time and instantaneous response, and in addition makes 
possible verification of variations in waveform by tire size and the performance of automatic 
analysis without human intervention. 

(Means of Solving the Problems) 

In order to achieve the above purpose, the gist of this invention is that the formation 
component and vulcanization component are automatically extracted by forming at least two 
tires under the same conditions and, for each tire, the position of the green tire bar code is 
detected in a uniformity machine, these position data are input into a umformity machine 
and meanwhile, the vulcanization bar code of the mold in the vulcanization device is detected 
by a umformity machine; in addition, a waveform is input as a verification reference point for 
vulcanization loading, RFV and LFV, which are the uniformity values of the above- 
mentioned tires, are measured with a uniformity machine, and waveform analysis of rthe 
measurements] is performed. 

(Effects of the Invention) 

This invention, by means of the above constitution and the fact that [this invention] 
uses in combination the formation component and the vulcanization components that are tire 
uniformity properties, and a green [tire] bar code and a vulcanization bar code- with [the bar 



codes] as reference points, RFV and LFV, which are uniformity values, are measured with a 
uniformity machine for at least two tires, and waveform analysis of [the measurements] 
performed, makes it possible to automatically extract the formation component and the 
vulcanization component, and so it is possible to greatly reduce waveform analysis time for 
uniformity, as well as to respond immediately, and, furthermore, to verify changes in 
waveform by tire size, and to perform automatic analysis without human intervention. 

(Working Example of the Invention) 

A working example of the invention will be explained below, based on the attached 

figures. 

Figure 1 is an explanatory figure in which a working example of this invention is 
presented as a flowchart. Bar code labels are attached to at least two green tires that have 
been formed in a formation machine, which is not shown (Steps 1 and 2). 

The bar code should contain, in coded format, formation machine number, formation 
date, and operator name. 

Next, at the time of loading a minimum of two green tires into a tire vulcanization 
device, loading is done by respectively changing the phase (loading control). A marker 
showing a reference point of the mold is stamped into the vulcanization mold; this is 
preferably a barcode with a raised and lowered surface that allows the type of tire to be 
distinguished (Step 3). 

The said minimum of two tires is loaded into a uniformity machine, the position of 
the green tire bar code is detected by the uniformity machine, and the position data are input. 
Meanwhile, the bar code of the mold in the vulcanization device is detected, and the 
waveform is input as the verification reference point for the vulcanization loading position 
(Step 4). 

In this way, in the uniformity machine, the position data of the green tire bar code and 
the mold vulcanization bar code are detected and the waveform is input as the verification 
reference point for vulcanization loading position. Thus, uniformity of the vulcanization 
factor and the formation factor are separated so that uniformity waveform analysis is easily 
performed. 

The above-mentioned measurement data can be recorded as shown in Figure 2 if a 
barcode with a raised and recessed surface is used as the standard. 

In other words, in Figure 2 

OA: uniformity value of tire 1 (UF1); 

02: uniformity value of tire 2 (UF2); 

co : angle created by the formation mark of the two tires; 



0 : angle created by the linear harmonic progression of the uniformity waveforms of the two 
tires. . 

The formation component OP and vulcanization components AP and BP are 
immediately measured because AABP is an isosceles triangle and vertical angle © is known. 

The formation component is equal to 1/2 | UF1 - UF2 |SEC % - a/2 where 
UF1: RFV and LFV linear components of one tire and the phase angle. 
UF2: RFV and LFV linear components of one tire and the phase angle. 
[Translator's note: Vectors UF1 and UF2 are represented by boldface rather than with an 
arrow on top. See original, page 161, column 1.] 

As described above, RFV and LFV, which are the uniformity values of the above- 
mentioned tires, are measured with a uniformity machine, and by performing waveform 
analysis of these, it is possible to automatically detect the formation component and the 
vulcanization component. 

In this way, tires for which the formation component and the vulcanization 
component are known and for which uniformity has been measured, after the tire sizes are 
read (Step 5) and warehousing (Step 6), are shipped (Step 7). 

As described above, by jointly using the formation component and the vulcanization 
component in the tire uniformity properties, and the green [tire] bar code and the 
vulcanization bar code, and making these the reference points, RFV and LFV, which are 
uniformity values, are measured for at least two tires by a uniformity machine, and waveform 
analysis performed on [the measurements], thus making it possible to automatically extract 
the formation component and the vulcanization component. As a result, uniformity waveform 
analysis time can be greatly reduced and, in addition, immediate response is possible, 
verification of changes in waveform by tire size is possible, and automatic analysis without 
human intervention is possible. 

(Effects of the Invention) 

This invention, as described above, automatically extracts the formation component 
and the vulcanization component by forming at least two tires under the same conditions and, 
for each tire, the position of the green tire bar code is detected in a uniformity machine, these' 
position data are input into a uniformity machine, and meanwhile, the vulcanization bar code 
of the mold in the vulcanization device is detected by a uniformity machine; in addition, a 
waveform is input as a verification reference point for vulcanization loading, RFV and LFV, 
which are the uniformity values of the above-mentioned tires, are measured with a uniformity 
machine, and waveform analysis of [the measurements] is performed. The invention thereby 
offers the following superior effects: 

(a) Compared with conventional [technology], it is possible to greatly reduce uniformity 
analysis time and to respond immediately; 



(b) It is possible to verify changes in waveform by tire size; 



(c ) It is possible to perform automatic analysis without human intervention; and 



(d) By using bar codes, the history of a tire is easily understood. 

4. Brief explanation of figures 

Figure 1 is an explanatory figure in which a working example of this invention is 
presented as a flowchart. Figure 2 is an explanatory figure showing a tire uniformity analysis 
method. 

Agents: Shinichi Ogawa, Patent Attorney 
Yoshiaki Noguchi, Patent Attorney 
Kazuhiko Saishita, Patent Attorney 

Figure 1 

1 . Green tire formation 

2. Bar code attached to green tire 

3. Tire vulcanization device (loading control) 

Mold bar code 

4. Uniformity machine 

Separation of vulcanization factor and formation 
factor uniformity, making online analysis 
possible 

5. Tire size reading 

6. Warehousing 

7. Shipping 

Figure 2 

[top] Formation Component 
[middle] Vulcanization Component 
[bottom] Formation Component 



